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Materials and measurements
2, 6-diisopropylaniline (97%), propionic acid, dimethyl sulfoxide (DMSO), cuprous iodide (98%), L-proline (98%) and graphite felt were obtained from the commercial suppliers. All chemicals and reagents were used as received unless otherwise stated. PDI 1, as well as the intermediates benzo[ghi]perylene-1, 2, 4, 5, 10, 11-hexacarboxylic trianhydride (BPTA) and 7, 8-dichlorobenzo[ghi]perylenetriimide were prepared according to the previous literatures. [S1] Nuclear magnetic resonance (NMR) spectra were recorded on a Bruker Avance 400 and 500 spectrometer, with working frequencies of 400 and 500 MHz. Chemical shifts are given in parts per million (ppm) and referred to TMS as internal standard. 1 H coupling constants J are given in Hertz (Hz). High-resolution mass spectra (HRMS) were acquired on the Thermo Scientific Exactive Plus Mass spectrometer equipped with electrospray ionization (ESI) source. The UV/Vis/NIR spectra were recorded on a Perkins Elmer Lambda 900 spectrometer equipped with a PTP-1 Peltier temperature controller and steady-state emission spectra were acquired using Edinburgh Instruments, FLS920 spectrometer. Fourier 10, 163.70, 163.20, 147.47, 145.67, 134.06, 131.12, 131.04, 130.62, 130.39, 129.91, 128.83, 128.38, 127.73, 126.46, 125.52, 125.42, 124.57, 124.25, 124.21, 124.08, 123.10, 29.66, 29.38, 24.23, 24.12, 24. 29, 164.31, 163.58, 163.39, 147.61, 139.28, 136.73, 132.36, 130.79, 130.71, 130.65, 129.94, 129.85, 129.07, 128.99, 128.53, 127.91, 127.56, 127.32, 127.31, 126.50, 126.10, 125.62, 125.25, 124.92, 124.77, 124.50, 124.34, 124.18, 123.16, 121.77, 121.31, 120.73, 119.72, 114.08, 33.83, 31.94, 30.17, 29.79, 29.71, 29.67, 29.64, 29.53, 29.37, 29.17, 28.97, 24.60, 24.36, 24.15, 24.03, 22.70, 14.12 8104 1922.8129 1920.8077 1923.8153 1924.8230 1925.8285 1926.8309 1921.8058 1922.8090 1923.8122 1924.8153 1925.8184 1926.8215 1928.8275 1929.8305 NL: 1.53E6 LL-PHI#2 RT: 0.00 AV: 
Syntheses and characterizations

NMR and HRMS spectra
X-ray diffraction analyses
Single crystals of 2 and 3 (co-crystals of nanographene 3 with naphthalene) suitable for X-ray diffraction analyses were obtained by dissolving each of them in a solvent mixture (dichloromethane/ethanol = 90:10 by volume), followed by slow evaporation of the solvents within several days.
Suitable single crystals of 2 and 3 (co-crystals of nanographene 3 with naphthalene) were mounted on glass fiber for the X-ray measurement. Diffraction data were collected on a Rigaku-AFC7 equipped with a Rigaku Saturn CCD area-detector system. The measurement was made by using graphic monochromatic Mo Kα radiation (λ = 0.71073 Å) at 153 K under a cold nitrogen stream. The frame data were integrated and absorption correction using a Rigaku CrystalClear program package. All calculations were performed with the SHELXTL-97 program package [S2] , and structures were solved by direct methods and refined by full-matrix least-squares against F2. All non-hydrogen atoms were refined anisotropically, and hydrogen atoms of the organic ligands were generated theoretically onto the specific atoms. Crystals of 1 and 2 had voids with badly disordered solvents and the crystallographic refinement for them was completed with the solvent contribution subtracted from the data using SQUEEZE in PLATON package of crystallographic software. [S3] 
Theoretical calculations
Density functional theory (DFT) calculations of 1-3 were performed with the Gaussian 09 program package. [S4] The geometries of the molecule were first fully relaxed in gas phase at the B3LYP [S5] level starting from a planar configuration, then the most stable configuration were obtained at the B3LYP/6-31 G(d) level. The calculated HOMOs and LUMOs are shown in Figure S19 . 
